CLAIMS 

1. A terahertz wave spectrometer for performing 
spectroscopic measurement by using terahertz wave, 
comprising: 

5 a predetermined excitation light optical system 

guiding an excitation light; 

a terahertz wave generator generating terahertz wave 

by using the excitation light guided by the predetermined 
excitation light optical system; 

10 a terahertz wave optical system guiding the terahertz 

wave generated by the terahertz wave generator to a sample 
for spectroscopic measurement, and further guiding the 
terahertz wave which has been affected by the sample; 

a predetermined probe light optical system guiding a 

15 probe light that is in synchronization with the excitation 
light; 

a terahertz wave detector detecting, using the probe 
light guided by the predetermined probe light optical system, 
the terahertz wave that is affected by the sample and that 
20 is guided by the terahertz wave optical system, and 
outputting a detection signal; 

optical delay vibrating means provided in either one 
of the excitation light optical system and the probe light 
optical system, the optical delay vibrating means vibrating, 
25 at a predetermined vibration frequency, the length of the 
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optical path of the corresponding one of the excitation 
light and the probe light, thereby periodically vibrating 
the irradiation timing of the corresponding one of the 
excitation light and the probe light onto a corresponding 
one of the terahertz wave generator and the terahertz wave 
detector; and 

spectroscopic processing means performing 

spectroscopic measurement on the sample based on the 
detection signal obtained by the terahertz wave detector, 
the spectroscopic processing means including frequency 
analyzing means performing frequency analysis on the 
detection signal that periodically changes in accordance 
with the vibration frequency, the frequency analyzing means 
performing the frequency analysis of the detection signal by 
performing a frequency domain measurement, the frequency- 
analysis result obtained by the frequency analyzing means 
indicating frequency-analysis information on the terahertz 
wave that has been affected by the sample, thereby 
indicating the spectroscopic information of the sample. 

2 . A terahertz wave spectrometer as claimed in claim 
1, wherein the frequency analyzing means includes a spectrum 
analyzer producing a frequency spectrum by performing a 
frequency analysis on the detection signal. 

3. A terahertz wave spectrometer as claimed in claim 1, 
wherein the frequency analyzing means includes a band pass 
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filter selecting a predetermined frequency component from 
the detection signal. 

4, A terahertz wave spectrometer as claimed in claim 3, 
wherein the band pass filter includes a plurality of band 
5 pass filters for selecting frequency components different 
from one another, the spectroscopic processing means further 
including correlation analyzing means determining a 
correlation between the plurality of frequency components 
selected by the plurality of band pass filters. 

10 5. A terahertz wave spectrometer as claimed in claim 1, 

wherein the spectroscopic processing means further includes 
frequency setting/ changing means controlling the optical 
delay vibrating means and changing or setting the value of 
the vibration frequency, at which the optical delay 

15 vibrating means vibrates the length of the optical path for 
the corresponding one of the excitation light and the probe 
light, the frequency analyzing means performing the 
frequency analysis based on the thus changed or set 
vibration frequency. 

20 6. A terahertz wave spectrometer as claimed in claim 1, 

wherein at least one of the terahertz wave generator and the 
terahertz wave detector is constructed from an optical 
switching device* 

7, A terahertz wave spectrometer as claimed in claim 1, 

25 wherein at least one of the terahertz wave generator and the 
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terahertz wave detector is constructed from an electro-optic 
crystal . 

8> A terahertz wave spectrometer as claimed in claim l f 
further comprising sample moving means moving the sample 
5 two-dimensionally, thereby causing the spectroscopic 
processing means to perform two-dimensional spectroscopic 
measurement on the sample. 

9. A terahertz wave spectrometer as claimed in claim 1, 
wherein the terahertz wave detector is constructed from a 

10 two-dimensional detector, in which a plurality of terahertz 
wave detecting portions are arranged two-dimensionally, the 
spectroscopic processing means including a plurality of 
frequency analyzing means, the plural terahertz wave 
detecting portions being connected to the plural frequency 

15 analyzing means, respectively , each frequency analyzing 
means performing frequency analysis on a detection signal 
obtained by the corresponding terahertz wave detecting 
portion, thereby attaining two-dimensional spectroscopic 
measurement on the sample. 

20 10. A terahertz wave spectrometer as claimed in claim 

1, wherein the excitation light optical system includes an 
optical chopper controlling on and off of the excitation 
light. 

11. A terahertz wave spectrometer as claimed in claim 
25 1, wherein the spectroscopic processing means further 
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includes analyzing means determining frequency analysis of 
the terahertz wave, which is affected by the sample and 
which indicates the spectroscopic information of the sample, 
based on the frequency-analysis result of the detection 
5 signal obtained by the frequency analyzing means, 

12 . . A terahertz wave spectrometer as claimed in claim 
1, wherein the frequency analyzing means detects a desired 
frequency component of the detection signal by performing 
the frequency-domain measurement. 
10 13. A terahertz wave spectrometer as claimed in claim 

12, wherein the frequency analyzing means is constructed 
from a spectrum analyzer. 

14. A terahertz wave spectrometer as claimed in claim 

13 , wherein the spectrum analyzer is set to a zero span mode- 
ls 15* A terahertz wave spectrometer as claimed in claim 

12, wherein the frequency analyzing means includes a band 
pass filter selecting the desired frequency component, 

wherein the spectroscopic processing means further 
includes frequency setting/ changing means controlling the 

20 optical delay vibrating means and changing or setting the 
value of the vibrating frequency, at which the optical delay 
vibrating means vibrates the length of the optical path of 
the corresponding one of the excitation light and the probe 
light, to a value that corresponds to a frequency value of 

25 the desired frequency component to be selected by the band 
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pass filter. 

16. A terahertz wave spectrometer as claimed in claim 
12, wherein the terahertz wave detector is constructed from 
a two-dimensional detector, in which a plurality of 

5 terahertz wave detecting portions are arranged two- 
dimensionally, the spectroscopic processing means including 
a plurality of band pass filters, the plural terahertz wave 
detecting portions being connected to the plural band pass 
filters, respectively, each band pass filter performing 
10 frequency-domain measurement on a detection signal obtained 
by the corresponding terahertz wave detecting portion to 
select the desired frequency component, thereby attaining 
two-dimensional spectroscopic measurement on the sample. 

17. A terahertz wave spectrometer as claimed in claim 
15 12, wherein the excitation light optical system includes an 

optical chopper controlling on and off of the excitation 
light at a predetermined driving frequency, the frequency 
analyzing means detecting, by performing frequency-domain 
measurement, a frequency component of the detection signal 
20 that is determined with respect to the predetermined driving 
frequency. 

18. A terahertz wave spectrometer as claimed in claim 
17, wherein the frequency analyzing means includes a 
spectrum analyzer. 

25 19. A terahertz wave spectrometer as claimed in claim 
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16, wherein the frequency analyzing means includes a band 
pass filter. 
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